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The Economic Returns to Field of Study and Competencies Among Higher Education Graduates in Ireland I Introduction
It is well established within the economics literature that, in line with the predictions of the standard human capital model (Becker (1964) ), earnings rise with educational attainment and that workers earn a substantial premium from gaining a university qualification [see for example Rumberger (1980) and Grubb (1992 and ]. In more recent times, the extent to which the university premium varies by field of study has been given increasing attention with the stylised facts from the existing research for the United Kingdom, Canada and the United States suggesting higher returns to studying in areas such as Health, Engineering, Business and Science relative to the Arts and Humanities and some components of the Social Sciences (see Daymont & Andrisani (1984) , James et al. (1989) , Dolton & Malepeace (1990) , Grubb (1992) , Altonji (1993) , Rumberger & Thomas (1993) , Grogger & Eide (1995) , Blundell et al. (2000) , Finnie & Frenette (2003) , , Walker & Zhu (2003) , Arcidiacono (2004) , O'Leary & Sloane (2005) ).
This study adds to the literature by providing estimates on the returns to field of study in Ireland in 2004. The paper is distinctive in that it also examines variations in perceived job-related competencies, such as communication skills, technical skills, team skills, leadership skills, etc., accumulated across various subject areas and the relative pay-offs to such competencies. Due largely to a lack of available data, the returns to such skills have, to date, received relatively sparse attention in the literature.
In examining these issues, this study seeks to control for potential selection influences by ensuring through quantile regression that comparisons are made within sections of the wage distribution where ability differences are likely to be minimal. Finally, the impact that education-job mismatch, both education-level and field, has on earnings is taken into consideration.
II Empirical Issues
Studies such as this need to be contextualised since increased levels of participation in higher education, particularly over the last few decades, has undoubtedly led to greater heterogeneity among college entrants, and on the grounds that such differences may be associated with field of study, whereby lower/higher ability students are likely to be more heavily concentrated within certain subject areas, sample selection is potentially an issue. If this is the case, then the field coefficients may be reflecting, at least to some extent, differences in ability levels among students as opposed to pure field effects.
The most obvious way to deal with ability differences of college entrants is to incorporate pre-college entry test scores into the model (Dolton & Vignoles (2000) with the problem of sample selection. The rationale for this approach is that, as such individuals are comparable in almost every respect (age, education, labour market experience, etc.), then the principal factor by which they will be sorted in the labour market is their ability level, thereby suggesting that an individual's position within the wage distribution will mainly reflect their ability. Consequently, comparing individuals within particular quantiles of the wage distribution ensures that the problem of selection is greatly reduced. This methodology has been applied in the over-education literature (Budría & Moro-Egido (2006) and McGuinness & Bennett (2007) ) to assess the extent to which that particular phenomenon is more prevalent among low ability individuals. However, it does not appear to have been used previously in the existing literature on the returns to field of study, thus, QR is a relatively novel approach to use within this context.
The QR model can be formally written as follows (see Buchinsky, 1994) :
where i x is a vector of exogenous variables. 
Equation (2) is usually written as: An additional advantage of QR is that it provides a series of snapshots that enables the researcher to assess how relationships between the dependent and independent variables evolve as one moves up and down the wage distribution.
III The Data
The data used in this study come from a graduate follow-up survey that consists of a and organisational (public sector, trade union membership, firm size, job location, sector) information. In addition, respondents were asked about the extent to which they felt their current job was appropriate to their education level and how matched they felt their field of study was to their current job, thus, measures of over-education and field-mismatch are also included A relatively unique feature of the dataset used in this paper is that individuals were asked to indicate on a scale of 1 to 5, ranging from 'not at all' to 'a very great extent', the degree to which they felt they had developed a variety of job-related competencies at the time they had completed their higher-level education. The skills analysed can be categorised as follows: communication (oral, written and foreign language), technical (analytical, computer and specialist knowledge in subject area), team, leadership and ability to work under pressure 2 .
IV Sample Characteristics
In this section of the paper we explore some descriptive aspects of the data, specifically how graduate earnings and competencies are distributed across field of study. Summary statistics are available on the other variables used in this paper in Table A1 in the appendix. (2006)) and highly regulated. In particular, the pay structure for
Education graduates is such that they tend to start off on a higher wage rate relative to other fields but their earnings then grow more slowly over time. In addition, Education graduates' hourly wages are also higher because these individuals work, on average, fewer hours than graduates in other fields 5 .
3 Includes nurses 4 A comparison of this field distribution with 2002 and 2006 Irish census data reveals that it is broadly in line with the population distribution. 5 The contractual teaching hours of full-time secondary teachers is 22 hours per week. The distribution of individuals within each field across the earnings quantile is presented in Table 2 6 . Consistent with Table 1 , we find that individuals in Education and Medicine & Veterinary are more heavily concentrated in higher segments of the wage distribution, while Business and Law graduates tend to be located in the bottom two quantiles. The other fields, on the other hand, are more evenly spread across the various earnings quantiles. While this type of bivariate analysis gives us some sense of the effect of field of study on graduate wages, the analysis may be potentially misleading because many factors will simultaneously impact individual earnings. Therefore, we move to multivariate analysis to obtain a more accurate picture of the impact of field of study and competencies on earnings.
V Estimation Results
An initial impression of the multivariate relationship between earnings and field of study and competencies is given through OLS regression, using a modified version of the standard Mincer (1974) earnings equation, and the results from this are presented in Table 4 . The dependent variable is the log of hourly earnings. A 'forward stepwise' approach was adopted as this method allows us to identify the incremental impact of various sets of characteristics on a graduate's earnings. This methodology also enables us to check the stability of the model and to ensure that it is not being affected by problems of colinearity. In specification 1 we look at the impact of field of study on a graduate's hourly earnings controlling for all human capital, job and organisational characteristics. In specification 2 we add competencies, while in specification 3 we include sector controls 7 . A fourth specification that included occupational controls was also estimated (analysis not shown here) 8 . As expected, the returns to some fields declined when these controls were included. However, generally speaking our field and competency results were robust to the inclusion of the occupational controls.
Overall, the field and competency results are stable across the various specifications.
The general pattern regarding the field returns (specification 3) suggests that relative Formally, the OLS earnings equation estimated can be written as follows: log w = β 1 + β 2 X 1 + β 3 F + β 4 C + β 5 S + ε i where X 1 is a vector of human capital, job and organisational characteristics; F is a set of field of study dummy variables; C is a vector of perceived job-related competencies; S is a set of sector controls; and ε i is the error term. 8 The results are available from the authors on request.
within the Education sector are relatively high within the Irish economy, and this in turn reflects the high concentration of public servants within this sector.
With respect to the competencies analysed, the only significant effect relates to technical skills, which has a positive premium of 4 percent. Also, there is a marginally statistically significant negative impact to being able to work under pressure, which yields a 2 percent pay penalty.
The other covariates behave as expected, some of which warrant further discussion, in particular the over-educated and field mismatch variables. Those who were overeducated were found to earn 14.4 percent less than their well-matched counterparts, a result that is consist with other research that looks at the impact of overeducation on graduates' earnings (see, for example, Dolton et al. (2000) and McGuiness et al. (2007) ), while those whose field was not matched to their job incurred a 5 percent pay penalty.
A further hypothesis that we tested was whether this field mismatch penalty varied by field of study. The results suggest that only Education graduates who enter teaching earn a premium while those who enter other (non-matched) jobs lose out; specifically these graduates earn 16.1 percent less compared to their matched counterparts 9 . This result broadly supports those found by Robst (2007) . Furthermore, Robst (2007) found that the wage effects from mismatch are greater in fields that teach occupation-specific skills.
9 Results available from the authors on request Note: Standard errors in parentheses * significant at 10%; ** significant at 5%; *** significant at 1%
As indicated previously, unobserved heterogeneity is a potential problem with using OLS regression to estimate the returns to different fields of study, that is unless one has pre-college entry test score information, which is information that is not available to us here. Thus, to ensure we are comparing like-with-like, we estimate QR models on the assumption that graduates of similar ability levels will be located in similar segments of the wage distribution. The results for this are presented in Table 5 .
Broadly speaking, we see the same field effects coming through as we saw in the OLS regressions presented in With respect to the individual faculty effects, the premium to Medicine & Veterinary is somewhat uneven but it is the lowest in the bottom quantile and highest in the 90 th .
The premium to Engineering & Architecture is more dominant in the low to midability ranges of the distribution, whereas in Science and Education premiums are only present in the inter-quartile range. Turning to Computer & IT graduates, a premium of between 9 to 10 percent was found for these individuals in the 25 th quantile and the median of the distribution.
Once again, it is important to point out that the results from QR, which help to adjust for unobserved heterogeneity, suggest that the field specific returns reported in the OLS regressions are robust. However, the QR analysis does reveal that such returns diminish the more able the graduate.
In relation to competencies, the returns to technical skills do not vary much across the ability distribution (ranges from 3 to 4 percent) and are relatively consistent in terms of statistical significance. Team skills negatively impact individuals at the higher end of the ability distribution. This makes intuitive sense in that higher ability individuals with higher marginal products and higher wages are more likely to be adversely affected if they choose to use such skills in the workplace as this will serve to obscure their true marginal product, and thus earnings potential, to employers. The negative return to working under pressure only occurs in lower quantiles of the ability distribution. This particular competency may be associated with measurement error as those who are low ability may be those who also felt more pressure within the academic-work environment; thus, this perceived competency might be more prevalent among low ability graduates, which would explain the observed effect. & Frenette (2003)). The one exception, however, is the significantly higher return obtained for Education graduates, a result that is almost certainly due to nature of the pay structure that exists for such graduates in the public sector in Ireland.
The results from the quantile regressions suggested that the returns reported in the OLS regressions were robust and unaffected by unobserved heterogeneity bias.
However, the QR analysis did reveal that the field specific returns diminish the more able the graduate. Thus, for the highest ability graduates field of study was largely unimportant in determining their earnings.
The job-related competencies examined in this paper were communication, technical, team, leadership and ability to work under pressure. Of these, technical skills emerged to be the most significant, yielding a positive premium of 4 percent.
The impact of both over-education and field mismatch on earnings were also analysed. Level was found to be important but there was also an effect from field; specifically, those who were over-educated earned 14.4 percent less than their wellmatched counterparts, while those who were employed in an area not related to their field of study incurred a 5 percent pay penalty. Thus, while the cost associated with being over-educated is larger than that from being in a job that is not related to a person's field of study, field mismatch still exerts an independent and significant effect on a person's earnings.
From a policy perspective, this paper demonstrates that an individual's subject choice at university is an important factor in determining their earnings. However, the field specific returns do vary according to a person's ability, and generally speaking at the very highest ability quantile field of study is not as important as some other factors, such as tenure and job location, in influencing graduates' wages. Furthermore, the analysis illustrates that the job-related competencies individuals develop through their courses can also affect their earnings. Thus, the research undertaken reinforces that subject choice and the skills developed through college courses are important to returns within the graduate labour market. 
